Nitrogen is one of the key factors for increased grain production of hybrid maize. A newly developed hybrid maize variety Rampur Hybrid-2 was evaluated for grain production by the application of different levels of nitrogen (60, 120 and . maize was planted in the month of September and harvested in February. The result indicated a sharp response of nitrogen application to this crop whereas the effect of density was observed to be non-significant. Two years mean yield results showed that highest grain yield (11.10 t /ha) was recorded when the crop was supplied with 180 kg nitrogen and with 83383 plants /ha followed by the crop supplied with 120 kg N /ha and 66,666 plant population (10.69 t /ha). The experimental results revealed that application of high dose of N (180 kg N /ha) could help increase hybrid maize grain production in the acidic soils of Chitwan valley.
Introduction
Maize (Zea mays L.) is one of the leading crops in Nepalese agriculture economy. It can be used as food and feed. The increasing demand of maize as food and feed has forced to produce higher yield from an unit area of land and traditional varieties cannot meet the demand so hybrid maize can only fulfill the demand if they are supplied with adequate amount of fertilizers, adequate irrigation and planted at proper densities because they have higher genetic potential of producing more grains compared to those of OPVs (composite) and local varieties. The crop varieties, mainly hybrids, optimum planting date and plant population, water management and combination of desirable practices could influence the response and efficiency of nitrogen given to maize crop. Modern crop hybrids have been bred for increased tolerance to high population and optimum yield can only be obtained near the optimum population (Swanson et al.1973) . Singh (1983) suggested maize plant population of 60-65 thousands ha -1 at harvest to attain maximum yield from OPVs. He further suggested that hybrids and composite varieties exhibit their full yield potential only when supplied with adequate quantities of plant nutrient at proper time. A crop of maize yielding about 14 tons of dry matter takes up approximately 161 kg N, 34 kg P and 110 K kg/ha. The need of fertilizer application mainly depends on the type of varieties and plant densities /ha and soil fertility status of growing areas. Incoming solar radiation interception is influenced by the crop leaf area so as to achieve complete ground cover. This can be attained by manipulating plant densitity and its distribution over the land surface. Koirala et al. (1977) reported that plant densities of maize could be increased up to 66000 plants/ha. Under soloculture short duration variety (Arun-2) did better under high plant population (90,000 plants /ha) (Sen and Sthapit, 1982 ). An experiment was conducted at NMRP, Rampur to evaluate the effect of N levels on maize planted at varying densities. The yield results showed that Hill Pool White variety (HPW) responded positively upto 120 kg N /ha with higher productivity and there was to extra benefit to put extra N than this level in Rampur condition. Adhikary et al. (2004) reported that highest grain yield of 5284 kg /ha could be obtained when HPW was supplied with 120 kg N at the density of 55,333 plants /ha. The hybrid Gaurav produced the highest grain yield of (8.63 t /ha) at this number of plant population when fertilized with 180 kg N /ha. Adhikary and Baral (2010) reported that highest grain yield (12.16 t /ha) was produced when this hybrid was supplied with 120.60.40 NPK kg /ha and 10 ton of FYM with the cop planted at the population of 83383 plants /ha. There is a need to improve the productivity of maize in order to maintain food balance in the hills (Sharma et al., 2004) . Therefore, it is only the way to introduce or develop hybrids which can produce higher grain yield compared to those of OPVs, composite and local varieties when hybrids are supplied with adequate quantities of nutrients, adequate irrigation and with proper plant density maintenance.
The objective of this study was to evaluate the effect of adequate dose of nitrogen and plant densities for increasing grain yield of hybrid maize Rampur Hybrid which was a cross between RML-4/NML-2, in acidic soil condition of Chitwan, Nepal. .
Methodology
Rampur Hybrid-2 maize was planted at varying plant densities using different levels of nitrogen in the acidic soil condition of NMRP farmland during the two consecutive years 2008/09 and 2009/10. A factorial RCB design was employed in the experiments. Three levels of nitrogen (60 kg=N1, 120 kg=N2 and 180 kg N /ha =N3) were applied. Phosphorus and potassium fertilizers at 60 and 40 kg P 2 O 5 and K 2 O and 10 t /ha of compost were applied basally in all the plots, respectively. The crop was planted in a plot size of 18 m 2 (3.6m × 5 m) at the spacing of 60 cm row to row distance, and 20 cm (D1), 25 cm (D2) cm and 30 cm (D3) plant to plant distance in a row. The crop was planted in the month of September in the year 20078/09 and 2009/10. Soil samples were analyzed before crop planting and after the crop harvest following Kjeldahl digestion method for N analysis, Bray II method for P and Spectro fotometer for potash analysis,. All growth and yield parameters taken into study were analyzed statistically. The following treatments were used in the experiments. 
Results and discussion

Effects of nitrogen rates and plant densities on the growth and yield parameters of Rampur Hybrid-2
Growth results revealed that the effect of plant densities on straw yield, plant height and kernel numbers were found to be non-significant in the year 2008/09, where as its effect on ear height and ear length was observed to be significant. The highest straw yield of 8.84 ton ha -1 was recorded when the crop was supplied with 120 kg N and with population of 83,383 plants /ha (Table 2) which was observed to be non-significantly different to other plant densities. Similarly the effect of nitrogen on growth of maize plant was observed to be non-significant during the year 2008/09 (Figure 1 ). On the other hand, the effect of plant densities on ear height, ear length, kernel rows and stover yield was observed to be non significant in the following year 2009/10 ( Table 3 ). The tallest plant height of 177.6 cm was recorded when the crop was supplied with 180 kg N/ha and with the plant density of 83,383 plants/ha which was highly significantly different to other densities. The shortest plant height of 148.6 cm was recorded with the 60 kg N and with plant density of 55,555 plants /ha (Figure 2) . Similarly other plant growth and yield parameters such as ear height, ear length, kernel rows and straw yield were found to be non-significant in the year 2009/10 (Figure 2) . On the contrary, the effect of nitrogen on most of growth and yield parameters were observed to be highly significant. The highest stover yield of 9.1 t /ha was recorded when this crop was supplied with 120 kg N and 66,666 plants /ha (Table 3 ). The highest kernel number (33.06) was recorded when the crop was supplied with 180 kg N and 83,383 plants /ha (T9 , Table 3 ) which was observed to be highly significant.
Effect of nitrogen and density on the grain production of Rampur Hybrid-2
The effect of density on 1000 grain weight during the years 2008 and 2009 found to be significant where as its effect on grain yield was observed to be non significant for both years (Table 4) . On the other hand, the effect of nitrogen on 1000 grain wt. and grain yield was found to be highly significant for both years. The interaction effect of N and D was observed to be non significant. It is noticed that the highest grain yield (10.16 t /ha) was recorded when the crop was supplied with 180 kg N and at plant population of 83,383 plants /ha in the year 2008/09 followed by the crop supplied with 180 kg N and 66,666 plants /ha (Figure 3 ). In the following year (2009/10), the highest grain yield of 12.16 t /ha was recorded when the crop was supplied with 120 kg N and 83,383 plants /ha followed by 120 kg N and 66,666 plants /ha (T5, Figure 3) . Two years mean yield indicated a sharp response to N application to the hybrid maize where as the effect of density found to non significant (Table 4 ). The two years mean showed that the grain yield of 11.1 t /ha was obtained when the crop was fertilized with 180 kg N /ha at the plant population of 83,383 plants /ha followed by the crop A ( 5 t t
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Agronomy Jou (10.69 t /ha) s 8.14 t /ha was 55,555 plants supplied with h that highest de two way table Note. P and K was analyzed at Soil Science Division, NARC, Khumaltar and soil texture,OM and N content were analysed at NMRP soil laboratory, Rampur, Chitwan.
Conclusion
The effect of densities on the plant growth parameters were observed to be non significant for the both years (2008/09, 2009/10) but the effect of N on plant growth was observed to be highly significant in the 2 nd year but not in the first year. The highest 1000 grain wt (482.16 g) was recorded in the first year when the crop was supplied with 180 kg N and the plant population of 66,666 plants /ha. Similarly this level of N and density produced the highest 1000 grain wt (477.0 g) in the second year (2009/10). Two years grain yield mean revealed that highest grain yield of 11.10 t /ha was recorded when the crop was supplied with 180 kg N and 83,383 plants/ha which was 36.36% higher than those produced by 60 kg N at 55,555 plants /ha (8.14 t/ ha). It is suggested that high dose of N (180 kg N /ha) and high plant density (83,383 plants /ha) could help to increase Rampur Hybrid-2 maize grain yields.
